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Abstract

Purpose Anorexia nervosa is a chronic disease which may result in various complications. In pediatric clinical practice,
it is common to observe complications related to progressive cachexia caused by malnutrition; however, cases of severe
complications, like electrolyte disorders, which represent a direct threat to life, due to polydipsia, are rarely observed. The
purpose of this study is to highlight that excessive drinking is of primary importance in anorexia nervosa patients, as it can
result in severe medical complications, including increased risk of death.

Methods We report the case of a 13-year-old girl with anorexia nervosa, who was referred to hospital with seizures, disorders



I2TOPIKO MEPIZTATIKOY
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I2TOPIKO MEPIZTATIKOY

» \oyw NG ToXELOC npoodou TWV OUUTTTWUATWY,
cupunepAapPavopEVNS TNC anmwAegLlag cuveidbnong, napaneudpOnke
otn povada matdlatplkng evratikng Oepareiac (PICU).

» To LOTPLKO LOTOPLKO TNC AIOKAAUYE OTL €ixe BlwoeL eMipOVO ELETO
KoL €lxe maparmoveBel yla MovokeEPaAo 2 nNUEPEC TPV ATO TNV
£LOOYWYHN OTO VOOOKOUELO.

» 0L yovei¢c aveédepav OTL n KOpn Ttoug Bplokotav oe dSiouta
OMWAELOG BAPOUC yLa LEPLKOUC UAVEC Kol ELXE apnvoppola yia 6
MAVEG. ApvAOnkav ™ XpAon GOPHAKWY, VOUPKWTILKWV N
JpuyotpoOnwv oucLwv.
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ANOREXIA

SIGNS AND SYMPTOMS

Brittle, dry and
thinning hair

Halitosis

Yellow skin

Severe muscle
tension
Hypotension,
} tachycardia
f
Abdominal
distension
Amenorrhea //

Persistent ——,
movementsof
fingers or toes

Continuous
weight loss

\ — 4
v




KAINIKH KATA2TAZH MEPIZTATIKOY

»H aoBevnc napépewve avoiodbntn otnv PICU oe kplolun kataotaon
ue tn KAlpaka kwpoatoc MNMaokwPng (glasgow coma scale) oto

I

Glasgow Coma Scale

BEHAVIOR RESPONSE SCORE

Eye opening  Spontaneously 4

response To speech 3
To pain 2
No response 1

Best verbal Oriented to time, place, and person 5

response Confused 4
Inappropriate words 3
Incomprehensible sounds 2
No response 1

Best motor Obeys commands 6

response Moves to localized pain 5
Flexion withdrawal from pain 4
Abnormal flexion (decorticate) 3
Abnormal extension (decerebrate) 2
No response 1

Total score: Best response 15
Comatose client 8orless
Totally unresponsive 3




EYPHMATA

=(pUCIOAOYIKN avTidpaon oToO £PEBIOUA TTOVOU

=QPYyn ATTOKPIoN KOPNG OTO PWG

"UEIWMEVO UTTODOOPIO AITTOC

"KAVOVIKO KaPJIaKO pubuo ue 50 TTaApouc ava AeTTTo
=22 AVATIVOEG AVA AETTTO

=gpTnplakn Trieon 120/65 mmHg

"KOPEOPOG oguyovou 92%

=Qepuokpacia 37,2 °C



EPTA2THPIAKA AEAOMENA NEPIZTATIKOY

Table 1 Laboratory results at
admission to PICU and at the
Ath day

Serum concentration At admission At 8th day Reference range
Na (mmol/1) 119 136.5 135-145

Cl (mmaol/1) B8 1023 08-106

P {mmol/1) (.85 1.12 1.3-2.26

K (mmol/1) 36 4.1 35-5.5
CRP (mg/l) 02 0.25 <0.5

WBC (mm*) 5100 4740 4000-12,000
Creatinine {umol/]) 39 54 53-106
Glucose (mmaol/l) 5.05 50 3.33-5.56
BUN (mg/dl) 10.0 14.3 5.6-18.8
Plasma osmolality (mmol/kg H,0) 248 283 270-300
Urine osmolality (mmol/kg H,0) 05 371 2501300




KAINIKH AIAXEIPIZH MNEPIZTATIKOY

» Meta tnv elocaywyn otnv PICU n aoBevnc napouciooe TOVIKOKAOVLKEC
ETUANTITIKEC KPLOELC. 2TN OUVEXELX, N aO0OeVNC KATEUVAOTNKE KOl

SLaowANVWONKE.

»Tng xopnynOnke oALKr TTAPEVTEPLKN OlTLOoN 0 cUVOUAOUO LE UTIEPTOVO
aAatovxo StaAvpo pe mopdAAnAn avtiBlotikn (cefuroxime), avti-ukn
(acyclovir) kat avti-odnuatikn (mannitol) Bepamneia.

» EriumAéov tng xopnynOnkav 150 ml 3% NaCl oe bolus oiltion (Aoyw
urovatplatpiog), pe anotédeopa va avénbet to vatplo os 125 mmol/l.
Evw, o€ emipovn unovatplatpio cuvexiotnke n €yxvon mukvou NacCl.



KAINIKH AIAXEIPIZH MNEPIZTATIKOY

» MpaypatomolnOnkov enionc:
= Afovikn topoypadia tng kepaAng (CT), n omola dev €6el€e karmolo
0&L Tpavpa N eyKePaAALKO oldnua
= To&lkoAoyLKEC e€eTAOELG, OL oTolec ameppupav tTn dnAntnpiacn

= AvaAuvon esykedpalovwtiaiov vypou (ENY), mou amekAelwoe kamola
Hopdn veupomabeLog

"= Mayvntikn tTopoypadia, n omoia dev €6eL€e kamola avwuaAia



KAINIKH AIAXEIPIZH MNEPIZTATIKOY

>Kata tn Oldpkela TNG nNApApovnc OTO VOOOKOMEIO N aocBevng
napouciacse noAuoupia kar unotaon. MapaAAnka TnG xopnynenkav
KaTEXOAAUIVEC, eV OIAKOMNKE N avTioldNUaTikn Ospaneia.

= Tnv 3" pépa n acbevng napouciace KAIVIKN BeATIwoN, onoTe dIAKOMNKE N
XOpnNynon KaTtexoAauIivov.

= Tnv 5" uépa n aoBeviic anocwAnvmBnKe.

= Tnv 7" uépa n acbevnc napouciace I0opponnueva €nineda NAEKTPOAUTWV
Kal kapdloavanveuoTIKn 1KAvOTNTA, Kal £TCl NAPAnEP@ONKE OTO THNMUA
naidIaTPIKNG. 2TN OUVEXEIA, NapaTnpnénke nepiodikn noAuoupia.



O1 oppovikeC dlaTapaxec kar n veppikn BAABn eAnednoav unown yia Tn
diayvwaon TNnG unovaTtplaipiac, kabwc oO1anioTwbnke OTI €MNIVE HEYAAN
noootnTa vepou (~4L) npiv Tn {UyION NOU TNG £kavav oTo XOpO, KATI TO
oroio €ixe oupBei TNV NUEPA npiv ano Tnv €i00d0 OTO VOOOKOWUEIO.

Kara tn O1dpkeia TG napapovne TnG OTO VOOOKOMEIO, N KATAOTAON TNG
BeATIWONKE KAl TO vaTPIO TOU opou oTaBeponoindnke ota 140 mmol/l, evw
Kata Tnv 6000 TNG, Napaneu@PinKe o€ YuxiaTpikn a&loAoynan.

H T1ehikp diayvwon nTtav n oofapn kai o&Eia, UMNOTOVIKN
unovarpiaigia nou oxeTiletar HeE noAudiyia oTO0 nNAAiolo
WuUYOVEeVoUC avopegiac.



WYXOTENHZ NOAYAIWIA

« H wuyoyevnc noAudiyia (Psychogenic polydipsia-PPD) ival pia
KAIVIKN dlaTapayxn nou xapaktnpideral ano unepPoAIkn
KAaTavaAwaon VEPOU anouaia puoloAoyikoU £peBiouaTod
UMOKEIEVNC VOOOU.

« EpogavileTal o€ NooooTO £wC Kal 25% Twv PuxIaTPIKWV acBeVwV.

 Av Kal N yuxoyevng noAudiyia €ival OXETIKA OUXVI OTOV
puxiaTtpiko nAnBuouo, povo 1o 1/5 — 1/3 Twv NoAudIYIKwv
aoBevwv Ba euPaviosl CUPNNTWUATIKNG unovaTpidipia, pia méavwg
ansIANTIKN yia TN (wn €NINAOKN



KAINIKH AIAXEIPIZH NMEPIZTATIKOY

B=45 kg
Y=170 cm
AM2=15,57

'YOTEPA aMO OUVEVVONON ME TOUC YOVEIC TOU KOPITOIOU Kal
ANWN NEPAITEPW I0TOPIKOU, anokaAuponke OTI AOyw TNG
napaTtnpoupevnG anwAeiac BAapouc, TO KOPITOI MPENEl va
dlaTNPNOEl TO EAAXIOTO owuaTiko Bapoc Twv 50 kg, woTe va
LMNOPECEl VA OUVEXIOEI TO XOPO.



AIAITONOTIKH NMAPEMBAZzH

 O1 aoBeveic NpeENEl va anokaTaoTroouV To BApoc, va OuAAOMoINOoUV TIG
dIaTPOPIKEC OUVNOEIEC, va ENITUXOUV (PUGCIOAOYIKEC AVTIANYEIC YIa NEiva Kal
KOpETUO Kal va d10pBwaouV TIC BIOAOYIKEG Kal WUXOAOYIKEC OUVENEIEC TOU
UNOoGCITIOUOU.

« PeaAioTIkOC oTOXOC Bapouc ival 0,9-1,3 Kg (2-3 |Ib) / Bdopada yia
voookopelakouc aoBeveic kai 0,2-0,45 Kg (0,5-1 Ib) / eBdopada yia atopa o€
NPOYPAUATA EEWTEPIKWV ATOEVWV.

« Q1 diaiToAoyol pnopouv va Bondnoouv Touc acBeveiC va eMIAEEOUV Ta YeupaTa
TOUC Kal JMOPEl va NapeEXoUV eva OOUNUEVO NPOYPANMA YEULATWY NOu
dlac@alilel diaTpoPn enapkeia kal oTi Osv anopeUyeTal kKapia ano TIC KUPIEC
ohadec TpoPipwv. Eival onuavTiko va eveappuVeETE TOUC AOBeveiC e
YUXOoYevn avopeia va eNeKTEIVOUV TIC EMIAOYEC (paynTou TOUG yid va
eAaYIOTOMOINOOUV TNV NEPIOPICUEVN YKAUA TPOPIKJWY MouU nNTav apxika

anodekTa anod auTda.

American Psychiatric Association: Treatment of patients with eating disorders, 3rd ed. Am J Psychiatry 2006,
163(Suppl):4-54



AIAITONOTIKH NMAPEMBAZzH

« Ta enineda npocAnywnc Beppidwv npenel ouvnBwe va Eekivouv and 30-40 Kcal
(kcal / kg) ava nuépa (nepinou 1.000-1.600 kcal / nuepa).

« Kata tn didpkeia TS paong avénonc Bapouc, n NPOcANWN KNOPEi va npenel va
npoxwpnoel otadlaka €wc kal 70-100 kcal / kg ava nuépa yia opIGHEVOUC
aoBeveic noANoi avopec aoBeveic xpeialovral NoAU peyaho apiBuo Bepuidwyv yia
auénon Bapouc.

« & aoBeveic nou €ival UnonTol TNG TEXVNTNC au&énong Tou BApouUC Touc e
POPTWON UYPWV NpoTeiveTal npwivr) {Uyion META TNV TOUAAETa YE EAaPPU
POUXIOUO.

« To €101k0 Bapoc oUpwv kata Tn (uyion pnopsi va Oc€i&el Tnv nibavn
unepnpooAnyn vepou.

American Psychiatric Association: Treatment of patients with eating disorders, 3rd ed. Am J Psychiatry 2006,
163(Suppl):4-54



AIAITONOTIKH NMAPEMBAZzH

e JUVIOTATAl TAKTIKN napakoAouBbnon Twv €ninedwv Kaliou oTov 0po TO
aoBeVeiC MOU KAVOUV EPETOUCG.

« H al&non Bapouc BEATIWVEI TIC CWUATIKEC KAl WYUXOAOYIKEC EMIMAOKEC
TNG NUI-aoITiac,

 'OTav n d1IaTpo@IKn dIATPOPN NPENEl VA NAPEXETAl OE Evav agOevr nou
apveiTal va Qpasl, n pIvoyaoTpIKn OITION €ival NPOTIMOTEPN ANO TNV
evOOPAEPIa aiTIOoN.

American Psychiatric Association: Treatment of patients with eating disorders, 3rd ed. Am J Psychiatry 2006,
163(Suppl):4-54



AIAITOANOINKH MNAPEMBAZzH

« Eival onuavTikoé va npoeIdoNOINCETE TOUC AOOEVEIC VIA TIC AKOAOUBEC MTUXEC
NG avappwong:

« kabwc apxi(ouv va avappwvouV Kal VIwBouv To CwHa TouG va HEYaAwVel, €I0IKA
kabw¢ NAno1alouv TPOUAKTIKA VOUHEPA NMou avTinpoowneuouv PpoPika Bapn,
MMopEi va BIWoouV eNaveppavion ayxouc Kal KatabAINTIKwWV CUPNTWHATWY,
EUEPEBIOTOTNTA KAl PEPIKEC (POPEC OKEWEIC auToKTOoViac. AUTA Ta CUMNTWHATA
d1G0ganc, nou de oxeTidovTal PE TA TPOPIKA, EPPOVIKEC OKEWEIC Kal
PuXavaykaoTIKEC OUMNEPIPOPEC auXVA eV eKPI(wVvoVTal, Kal ouvNOwWGE PEIWVOVTAl
ME TNV au&non Bapouc kai ouvtnpnon Bapouc.

« H apxikn enavaaition pnopei va oxeTileTal Je Nria napodikn KaTtakpdaTnon uypwy,
aAAa ol agBeveic nou oTapaTouv andoTopa Tn Anwn kadapTikwy I dloupnTIKWV
MMNOPEi va eUpavioouv avTioTadpIoTIKO oidnua yia apkeTeg BOOPAdEC.

« Kabwcg n au&non Bapoug eEehiocoeTal, NoANoi 01 acBeveic avanTuooouV €NioNG
akun kai euaiodnaia oTo oTNBOC kal anobappuvovTal GXETIKA HE TIC
NPOKUNTOUOEC AAAAYEC OTO OXNA TOU OWHATOC.

« 01 aoBeveic pnopei va napouaiacouv KoIAIakO aAyoc Kal (poUoKwHa JE Ta
yeupaTa ano Tnv kabuoTepNUEVN YAOTPIKN KEVWAN MNOU CUVOJEUEl TOV
UMNOCITIOUO. AUTA TA CUMNTWHATA UNOPEI va avTanokpivovTal G€ NPoKIVATIKOUG
NapAyovTeg.
American Psychiatric Association: Treatment of patients with eating disorders, 3rd ed. Am J Psychiatry 2006,
163(Suppl):4-54



AIAITOAOI'IKH NAPEMBAZzH

JUVEPYATIKOC OXEDIAOUOC YEULATWY E AODEVEIC.

O1 aoBeveic evBappuvovTal va TPWVE PIKPA, CUXVA YEUUATA, va ENIAEYOUV NAOUGCIA OE PUTIKEC
ivec, nAoUaola o€ BPeNTIKA oUOTATIKA TPOPIKA Kal va neplopifouv TNV KAPeivn, n onoia PMopeEi
va KaTtaoTeAAEl TNV OpEEN.

>uvIOTATal Yia 1I00pponnpEvN diIaTpoPn HE NoIKIAia Kal JeyaAn Eugaocn oTa anapaitnta
Ainapd o&ta, wg agBeveic pe AN Teivouv va ano@elyouv TNV KatavaAwan Ainouc,

ApXIKa, ol aoBeveic UNoPEi va XPEIAOTEI va NEPIOPICOUV TIG TPOPEG NOU NEPIEXOUV
AakTodn, kabwc n ducavetia pnopei va avanTuxBei and yaoTpevTePIKN SIAGAEIYN.

Eav evac aoBevic £xel EAEIPEIC PIKPOBPENTIKWYV CUCTATIKWY, GUVIOTATAl JId nOAuBITayivn
N CUMNARPWHA.

H doknon ouvnbwc anoBbappuvetal oTa npwTta oTadia Tne Bepansiac, aAAa pnopei va
eEVoOWHaTWOel 6Tav &vag acBevng sival oTtabepdc oTo Bapoc.

BiwHaTIKEC aoknoeig dIaTpoPNG kal EKOPOHEC Yia va Bondnoouv Toug neAATeS va aiobavBouv
avera e dpaoTnPIOTNTEC NOU OXETICOVTAl PE TA TPOPINA, ONWC (PaynTod, HAYEIPEUA 1 Ywvia.

American Dietetic Association. Nutrition Care Manual. Anorexia nervosa: nutrition
prescription. . March, 2017.


https://www.nutritioncaremanual.org/topic.cfm?ncm_toc_id=21689

AIAITOANOINKH MNAPEMBAZzH

H= 13 eTwv

B=45 kg

Y=170 cm

AM2=15,57

APXIKO; ZTOX'OZ 50 Kg (AMZ= 17,3) , napakoAouBnaon yia enavodo
NG EPHNVOU pucnG

TEAIKOZ 2TOXOZ -- > AM>=20 (B=55 Kg)

Evepyeia: 30-40 Kcal/kg=> 1350-1800 Kcal kal otadiakn avénon
Aoyw 1 KIvOUVOU gnavaciTiong pnopei apyxika va doBouv 15-20 Kcal/kg

MeTpnoeic €1d1koU Bapouc oUupwv



Appendix 2: Assessment details

Table 8: Dietary History and Nutritional Assessment
(Consensus from DAA ED workshops 2006/7)

2TOIXEIA I2TOPIKOY

Attitude

* Client's aims for treatment and motivation to change

Language, cultural and religious background

Nutrition history

* Eating patterns and weight history from childhood, and
significant life events

* Precipitants of dieting/disordered eating

* Recent daily food intake and meal pattern, ‘good’ and
‘bad’ days and how this relates to individual lifestyle

* Recent daily fluid intake

* Dietary methods of weight control used, including foods
avoided

* Binge eating behaviours: type of food, amount,
frequency, triggers, duration, specific days, time, place

* Frequency, type and degree of non-dietary weight losing
behaviours, present and past

Activity pattern

Pre-morbid exercise pattern

Present exercise: type, duration, frequency

Reasons for exercise and relationship to eating patterns
Leisure pursuits

Relevant
epidemiology

Previous physical and psychological conditions
Family history of eating disorders

* %] £ £ x| =

ANTHROPOMETRY

ASSESSMENT ISSUES

Height

Height to be ideally measured using a stadiometer. Measure with no
shoes, early in morning (height decreases during the day due to
compression of spinal fluid). For younger adults recheck height
every few months as there can be a delayed growth spurt during
nutritional recovery.

Weight Essential. Weigh with no shoes, empty bladder pre weigh and
minimal clothes on calibrated scales and on the same set of scales
at follow up. Ideally weigh at the same time of the day. Expect up to
two kilograms weight fluctuation from fluid changes. Large weight
changes during re-feeding can also be a result of cedema.

Body Mass Essential. Required for calculating minimum healthy weight range.

Index/Height for

Weight

* Self-induced vomiting, use of laxatives, diuretics and diet pills
* Constipation
* Alcohol, drug use
* Eating patterns of household
Influences / * Dietary beliefs and sources
previous nutrition [* Input from previous therapists
education * Family beliefs and behaviours
Clinical data * Diagnosis
* Current and past history of eating disorders and treatment
* Concurrent physical and psychiatric conditions and
treatment
* Menstrual history
* ECG (usually as an inpatient or if rapidly losing weight as an
outpatient).
Anthropometric Weight and height
Data BMI

Highest/lowest weight— occurrence in life history
Pre-morbid weight

Client's desired weight

Frequency of weighing/measuring

Family weight and body type

Biochemical data

Medication and
supplements

Laxatives, diuretics

Vitamin and mineral supplements

Prescribed supplements (eg iron, potassium)

Diet pills

Contraceptive pill and other prescribed medication

Social data

Family environment and composition
Education level

Employment and work hours

Living arrangements

*®
*
*
*
*
*®
*
See Table 4
*
*
*
*®
*®
*
*
*
*
* Support people




BIOXHMIKEZ METPHZEI2

Table 5: Biochemical measurements for diagnosis '

BIOCHEMISTRY

ASSESSMENT ISSUES

Urea

Elevated urea levels can be a sign of dehydration or catabolism
of muscle.
Dehydration will confound or distort all other blood levels

Iron Studies i.e. B12,
red blood cell folate
and serum ferritin

Elevated urea or dehydration will confound results

Blood sugar levels

Early morning asymptomatic hypoglycaemia with ketonuria™
needs to be anticipated and managed.

An early morning BSL would be desirable. Repeat if low.
Monitor BSL as part of standard tests on weekly basis for
inpatients. Rich et al’® noted seven cases of severe
hypoglycaemia and death were cited in the literature.

Potassium

Monitor potassium regularly as an outpatient and in-patient.
Low potassium can indicate:

1) Purging
2) A re-feeding problem where urgent medical attention is
required

Elevated levels can indicate kidney dysfunction.
Potassium less than 2.5mmol/l is severe, less than 2.0mmol/l is
critical and will require urgent medical treatment. Chronic




deficiency at whole normal body level may not be reflected by
serum values.

Magnesium

Low serum magnesium always indicates magnesium deficiency;
normal serum magnesium does not exclude deficiency.
Birmingham et al®’ found that hypomagnesemia could occur as
late as the third week of re-feeding. Sixty per cent of the anorexic
population studied presented with low serum magnesium during
the admission.

General protein energy malnutrition, endurance runners, persons
abusing laxatives or diuretics, or those who engage in vomiting
are all likely to have increased risk of magnesium deficiency.
Low magnesium can be an indicator of the re-feeding syndrome.
A magnesium load test is required if the test magnesium serum
is normal and symptoms of muscle cramping, muscle fatigue,
fatigue of focus of the eye or impaired memory are present.
Monitor regularly for abnormal levels.

Phosphate

Low phosphate can be an indicator of potential re-feeding
problems. Hypophosphataemia is a risk factor for sudden death.
Phosphate levels can decrease upon re-feeding in severely
malnourished persons This can occur very rapidly so levels
ideally should be measured daily for the first fortnight of re-
feeding with inpatients with BMIs less than 14 or rapid weight
loss (approx 1kg/ week over a 3 month period with a diagnosis of
AN) Carney et al®.

A reading less than 0.32mm is extremely critical, medical
intervention prior to this point is required.

It is of note that the re-feeding syndrome can occur with oral
intake in an outpatient setting™.

Sodium

Low sodium may mean fluid overload.
Mild — 125mm to bottom of normal range
Severe - <125mm.

Pre-albumin

Pre-albumin levels taken on assessment will reflect adequacy of
nutrient intake. <110mg/l can be an indicator of developing the
re-feeding syndrome?’,

Thiamine

Awareness of low thiamine and Wernicke's Encephalopathy is
important. This is most likely to manifest during re-feeding
especially with high carbohydrate intake. Wet Beri Beri is also a
possible consequence of low thiamine.

Thiamin requires magnesium and phosphate to function in
humans, as such correct magnesium and phosphate deficiencies
with thiamin supplementation.
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Cholesterol Elevated levels are relatively common and do not need dietary
restrictions. Cholesterol levels resolve with weight gain in
anorexia nervosa.

Zinc Low zinc status can lead to
1) Decreased taste receptors and taste sensitivity
2) Thinning of hair
3) Dry skin
If red meat is excluded from the diet, zinc intake is likely to be
below the RDI.

Calcium Low calcium can solely reflect a low blood albumin and does not

need to be treated.
Low ionized calcium is usually due to total body magnesium
deficiency, as such treat the coexisting hypomagnesaemia.

Table 6: Other medical parameters for diagnosis'®

MEDICAL
PARAMETER

ASSESSMENT ISSUES

Blood pressure

Low blood pressure can indicate dehydration and will need
urgent medical attention.

Congestive heart
failure

Reduced ventricular mass and increased cardiovascular volume
when re-feeding can lead to congestive heart failure.

QTc interval

A prolonged QTc interval can be an indicator of developing the
re-feeding syndrome.

Bone density

Prolonged anorexia nervosa can lead to osteoporosis, as a result
of low weight, reduced hormone levels and inadequate calcium
intake.

Mild: (osteopaenia) is T score <-1

Severe: (osteoporosis) T score <-2.5
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